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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily generate a machining 
program even for complicated machining and to speedily generate 
the correct program through trial and error by specifying the 
arrangement and size of a machining area and defining a machining 
unit for execution, and then generating a raw material shape after 
machining by removing the machining area shape of the machining 
unit. 

SOLUTION: A machining unit defining and editing part 3 modifies the 
machining area shape of the machining unit to the arrangement and 
size indicated on the basis of the raw material shape in a raw 
material shape data base 10, and stores it in a machining unit data 
base 1 1 . A raw-material-shape-after- machining generation part 4 
generates a raw material shape after machining excluding the 
machining areas of all machining units stored in the machining unit 
data base 1 1 from the raw material shape through collective 
operation of solid models and stores it in the raw material shape 
data base 10. Consequently, inputted machining data can speedily 
be checked by generating the raw material shape after machining 
when partial machining is defined. 
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[MM 1 ] N CiPX«SrSJ»-f SfcftO^o ^7 A 

t/co*DXffl«Sr/ipxi-sfc*oirax*ffi. X:&««Sr 

ffl*LTi3V^PX*ffi:<D***f>Jg£Sttfct,OS:a« 
±EW* Lfc*PX*ffio*PX««oiE«*5 £tf $ £r 

ipx^s««^ft«snfc»x*tt©inx««0B**: 
■rs*DX«*»»**j««t, ±is*px*ffi^itffl-e* 

«**Lfe/niX^|c*pxo)B#*rRj6r**X)IB#R« 
£{5<h. ±IBJ!HIXW«Kffi»^W#^K3eS*Lfcj!inX^ffi 

st^icnc^— * 5 Ncf — ^ ^fifegp £ z^-t 

ffiic, *ox#fifcft««fi5-e/nix©)R#«r{*«tT* fcaor* 
fcfc»XJ*Ltt*Si*U r:<03Rfctt«iX*.ffi*r*PX*tt 
<D-o £ LT±IBftlX*fl[IWIIttfc«3t ttfc <£o\C 

[MM 3] *DXHMajE«»3ft«, ^llt^lW^ 
*PXffl«^*«-?g«Jc^i-SIB«i:*#S^3E, *5J: 
tfiHlXJRtt^SESrfT 5 - £ 5 r b £ 

MM l E*wS»^n ^ ^ >-^SB 0 

[MM 4 ] *px*ffiffi««-effi«sttfcffi*oiPX 

*fii:oV^TNCf- ^£Slcj!]PXi/^ aU—^a 

ft 5 *PX v- ^al^—> 3 r. £ £ f 5 

MM i *»6MM 3 eowf tit>*\zlBML<D S ®j^n ^ 

[MM 5 ] N c*qx«£1Hffiii- 6 tztbcoyru ?y a 

y y K*f/>-CS* nfc*W«^3£«t$* 1 O^f 

y^^. hsctcv y y K^^TftsnfcipxfiJK^j: 

tJ5reOj!lPXfH«^iPXrSfe*oAPXJRtteo««*tt-& 
LT*3*aWB*Sftfcv*< o^^px^ffio^A^Jg 
je$*Lfct>£>£iittU ±E*»^RK*tL-t.bEaStt 
L^nx*ffi^nx®4KOgail*3i:t5^:# ££:JfSLT 

b _L1E5£I£ $ ttfc*PX¥ffi^*PX«IS»* Srft 

- £ -t 0 , *pxa<o*«-»«s:^ 

^3^77^, ±IB3£l8*ttfc*PX¥{a:lCiPX 

nfc£PX¥{£ ^SICNC 7^— * &±j&-tZ>m 5 (D^^r y 
Zfb, JhlB^^nfc{i^^DXWit-o^T±IBNC 



(2) ^¥1 0-2 0 7 5 2 3 

* Sr^icJPX v- * is 3 V^rtT 9^6 (O^-^ y 

ts ±ie^aisn>t»px*ffi^xffi«i3J:r^Jtaxjistt 
[isK^pai/«ctftW] 

[000 1] 

[*W<DJM-S1»S5MH NCiPXWSrWJW 
[000 2] 

[a*(oft«] a*. si^n^5^Mtu 

li, ?tmm&m\CMx.ti. APT (Automeca 

1 1 y Programed Tools) ^EXAPT (Extended Subse 
t APT) *^»f&^*ngA*-e. X»C7G<E>t§*BB7g 

tioxaisfc-e^-/ hapx£^abfc9fc£\ 

»C7c-eoH^R*coA*^*RXJRtt(OA*Jc:J: DS»» 
ftJOX«rJB*U ««Ufc»»W**PXOffi#*^*.5 
^^JcJ;0*PX^n^7AS:^-f- Sfe^-efcofco * 
20 fc, ffrfc $ tbfc^PX :7* D^yA Z>tctb t^PX :/ 
o^7^HNCSl X*$^<£> N C "T — Z £ 

MtcA^bTAPXO^^m^-r-5*fe^e>ttTV> 

[0 0 0 3] 

[»W*s**UJ:5i:i-SllWi] ^ogifj^n ^ 
>-^i!t(i, ^^«^PX^5^PX^^(^#*- 

fRj^^coADX^if^r^ft-rs^icjov^. »»Wftia 

X£Xifc7C-?tf>II]^3g t J!»PXJIH±i r t {c 

^(dfi, JDPX^n^^A^^NC^— ^Sr^LT^PX 

»**PXW«^Tt>«fi{C*PX^n^7^*fPdtT*f?^ 

40 [000 4] 

[BllHS:«Fft-r<5fca?>60^a] -5 Sift^o 

*PX««*3j:t^^n**PX-r5fc«)OftlXJRtt(Offlf 
fllSrHfe^ LttlWi^V^ ojMF*W8* LT*5 < APX 
m&mffi&b. ffl*uri3V^feJ&px¥ffi^o*^^,^gs* 
Jxfcto^rS^U /JPX®«<ofBS*5J:^#$4:Jg^ 
UTllffffi^PX^ffiSrStti-SJPX^ffi^lSSflJt, & 

50 ttJ&1K£.jSL&b. ^»*nfc*PX*ffi»c*pX(Olfi#S:R 
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SIcNCt — $ Z±f&1- -5 NCt — 9 SejRU t * 

i><ox&>z 0 

[0 0 0 5] £ £>K„ *PX»ttlp««K:ffl«Lfc«*© 
«>T«fcft*IX*tt«:ft«b, *PXi£ffilt^«lcJB*L 

tf, 3E«bfc»x*ffioaix«**5J:ot*nxj|ltt<D*3E 
[0006] ^mc&frzswiyvyy^^i? 

urn*. m&MVt&TzmirzmKDXTiy^t, *px« 

ADXfSttcolEa^Ji^SSSrJgSUTjlfTfflOAPX* 

u s**n/t*px^ffi(oii*D*5«fcT/»j»i:> mm^ti 

fc*X*ffi^JPX««*5«t0^iPXJRtt««0«JE t 
[0 0 0 7] 

i&M-t % mmmmmr- 2 
»ttgiu stfiK*^- J^-* 1 o^»»i-s 

9^PX¥&2p#^<b LTCO^^DX 

*ufcaPXffi«. *5«tt5^<0*PX««SrAPXi-5fcie)^>aP 
X*£, XA««ft4f^*PX*tt©«**«-&Ufc*PX 

[0 0 0 8] EI2ttAPX*ffl©«aSS:^b. (§12 (a) 
fc*a>rt«<^-*«jg*^i-o ^PX^ffitt^e < tt*P 
X««^*PXJBtt(0~o<0«a36>bft?), *PX««tt*P 
X#ffiO^J*t-^X^J:f9»5fe$ttS««-C*>9, = 

y ^ K^f^Mf-^tfoeo #pxj^ttte 

7tfcPX. »JUPX, ^^hiPI^mi]I(Dii^ tfc 
Xtfft, «6fflXAftif*PX^BB-r6*tt«*-C*>S. H3 
3liAPXW4<^WIS:^bTfe9. 113 (a) (iffi^t 
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(b) »#4r-/ hjdPXrtlftt^^Ltv^o 
[0009] IU1C03 teflPX^te^gflk UTco^PX* 

GLizm • 9 , mfitapxsMa:^- * 9 a> 

ffi u mmt^-z^-* i o k&5^#7£#£±-£ 

X*ffico*PX««»ttS:«Jgl^ rixSrH^co^PX*. 
^Ol¥fif-^^^ 1 l^*«$tbTV^*PX^ffiO 

/o H'J», Apxffl«©iaii^#S(o«5e, *3ctt^*px«tt 

[ooio] ^bt-s EI 2 (b) m*-*-J: 5K:v*<oa> 
OJpXWttr* k o^J&px^ffiSrSft-f* - k 

bfc*»©*PX*«Wc, *^W-*<D^SlC«fc'9, *PX 
3Mft£« • *fi*£&3 T?JPX©«#«rf*ltT* k ftxmtc 
^J0l¥fi5:tlt, CO*f^i*J!lPX*ffiSrAPX¥ffi<0 
-ok LT^^PX#{i^-^-<-X 9 K/BS UT*5 

<o 

20 [001 l] IH1C04 ^ ^ 1 0 

MZtbX^ZmttMWfrbMll&tiLT*--*^—*! 1IC 
$tb"CV^-6^T <Oj&PX¥ffi«>APXffiJ«^« «rft-&» 

J: D LfcJPia*tt»«*4* mum**?* 
i o{cipxa*«-jgttk u-c«tt-r-5*px« 

19 8EJE LT^t 5*PX)(H#K^«T?*> 9 . 
Ufc^o"C^PX/5 s tT^>tX"5 J: 9 M&oTv^<5 0 
[0012] 6ttNCf-^4filcS^ ttroiASK ■ 
30 NC^— *>»K ft^SIIBBS/T • ^JP 
r>^ai/-v 3 ^7H (D^^c J: 19 ^PX^fi-r- 

1 i^hmm^m-jimtL^^m^x^^m 

X^MSS • 1 2{C^i"5o 7 

fS/JDXv'S ^ >^Jk LTWIflSRS* - ^PX 

^ U 3 >£tfT-£>«9, X^^S^ - NCt-^t- 
* 1 2^P,X*jft»*5j:05NC7 ? — ^S-Bifja 

Bl0mb*:X^«KS:*^Ufc«3, ll^UcNC 
y^— ^ SrSI^DXv- ^ ^ l — > 3 >3rffo bfc "9 

[0013] 9cfci&f^{cov^ift^-f So !H4fi x mi 

TfcsApx*ffi<ofpfi6<^aax-e*>5o I4^f7^i 

3 "Ctt, 5R«-^tt^|ft«5 2 IcJ: «9 *PX¥fi(^^PX^i|Sc^ 

3e*ii*P«ri-S36*«:^3iy^ UX*5«9. iiAp-f-5 
#-&fi*PX^ffi3£ft • ffiftgfi 3 i 9 ^ X ^ 2 0 V>U 

50 OADX#<££<£Tl£^-r6o 
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[0 0 14] *TyZr2 0<DM^mtLWLfemm$im<Dffi 

>^@0®®0^£^bT^£ e RUo — RUali, 

-f) OjPX^-Cfc 9, WJl^tt-^T^5o HI 6 

(a) lilWW^^l^fcl^, H]6 (b) H 

Apx^ffiUo^ii^^^ toIScuo (U^^-f) O 

^X^«RCUoO^^W^^5IE®, 

[0 0 15] 13 5 (DXT y?2 ^JPX^tgc^SB 
*:#£<£>m&-<fc 9£Jg£n/c£PXW££*PX#{i 
^ 1 lJ-^-T^o **ry?2 9T*^)JPX^ 

*1 1 ^^^ixTV^^^T^PX^iO^PX^^c 
^r^Lfc^PX^^^^r. y y y K^^vuojft^SC 

£ 0 Ill/f^PX^^^^^Ufct^^g^n^ 
7 ^ >^®^lJ®c7)^r^5 0 (U7 (a) II. g]6 

(b) xmmmmzM^im. ^^^om^^tt^jp 
117 (b) te. ^^w^ib^^jcraoco^px^^ 

^i£#PtogT$><5c 
[0 0 16] Hl4 0O^-7"^^l 5TU APXWilr — ^ 

* 1 1 icM^titi/^^ifeic^^^^jioi^ 

^<oM. ^^^It^^fx^^ttv^o *P 

x^^^jEi-6#^^px*&^m • mmu 3(c«t 

2 l oanx««£M^Stf>*h,£rlS 8 fc^-To U 8 (D^ 
r-^som ^pxi£&x- i lCM^ix 
TV^APXJ^ffiOtp^^^PX^co^JE^fg^^tufct 
^^riS^-T^o 19 (a) HC^^ttfc^RCU 
o^31^^tt^PX*ffiCUo Cm^-f) ^PX^UBcT' 
mscn^y-y-Z lT'li, iltR^ ttfcJfJPX*{uO 
flPX^OlB®, *£££:3--<i— ^of^ldj; 
"TSo HI 9 (b) te, g]9 (a) Tjl^$ttfc^PX*{u 
CUoCDflPXf^RCUo^lE^ *££ri^M£*Lfctai 
T--e&3 0 §8^X7^3 2^ *PX^^<D^MJ-# 

U ^t5o Hi 0H, (119 (b) coflnX^gcCOSM 

o^^^^pxm*«^^^L^a^^^-r 0 ^ 

[0 0 17] m4<D*^y7 > l 6 -en flnX^tex — * 



(4) 10-207523 

i i.(c^$ttr^6^px#{5:^^j^i-^^^^ 

3^J:i9, 2(DMJL^mmmm&?t0 o x 

T7 7 B 22 co^PX^ffi^J^MO^^g! 1 1 (c^i~ 0 
[ill i (7)^^.j/^3 ;/JPX¥{£x- 1 1 

^e>^J^-r^>^px^^^-<u-^^^-f-^ o 

^3 4-eii, il^^tL^PX^^PX*te^-^-<- 
*1 ld^^JI^-r^o ^X^S 5~m, MJiMi<L<DM 

mcm^uJum:mtm&&m5(Dx^yy2 9 ^tmc 
/o *MfrT5o mi 2^ ^px*^Bij^3g(o0ysr 

1112 (a) IIAPX^RCUo^oAD 
I^SCUo (Hl^it-f) ^il^$ttAc^T-X**>9, EH 

12 (b) ft, mi:m£cuomm£frtc.'&<DtoiL& 

[0 0 18] i40^f 7/1 7tU flPX^Mft^ — * 

-<~* 1 1 {cfa^£frx\,^toT.m*L<DtoJLm&*m^. 

^PX¥{ife^ -^m^3(CJ:«9, ^x^^2 3^PXJl 
ffitl&ffl 1 3 ICTjk-t, (U 1 3(7)^x^^3 6 T'fi, *PX 

^fi-r— ^-<— * 1 1 tc^^ttrv^^^PXWi^^^ 
-m. ^u^jpxwi^pxM^^r^ur^co^: 

^^^L^PXM^JSS^^tcJ: t)^M-T6 0 ID 

1 4*sj;uq!i 5ii toJim&^$£m(DW&7jk\^T& 

9. HJ14^ N APXM^^M-T^^PXWiCUs^ii 

iR£ftfc$i^--e&»?, 1115 (a) n % m&Lzntijwj: 
30 m±L(D^&(Dtoj:mt±<Dmm&£^ ^tcm*x&>z> 0 
mi 5 (b) si 15 (a) <Dyimfrt>toj:mtti<Dzz 

[0 0 19] mA<n*J-y7~\ 8T'fi N ^PX^ffi^— ^ 

^ 1 1 \^^nx\^i)^mtL<D^mm^^w. 

5££fJ5fcJ;«^ x?'yy p 2 4<DMxm&^'W.%±m$:?T 

^ z>mi:m£(Dim&x&>*) , ^pxomsr^fe^o ^-^^ 

^2 4co^pXjil#^M^3®r^i, ^--<u— ^jr J: t> WIS 
^^ML^cV^PX¥ffic0UW#^^3gUT^^n'5o 
[0 0 2 0] 14^7^1 9^^. ilPlW-i? 
* 1 1 (C^^n^PXWi-r^^^PXT'o^^ 

— v-3 >^LH?rff ? 0 5^px->5 ^ 

3 V^3®0^tt^rH 1 6 (c^-To H 1 6 (D^x 7^*4 0 
T*ft, jQlWir-^^-^ 1 U^fx>7^ Lfct>J[JP 
5(? X^il^^-^u—^^J: t)31^^^^> 0 ^r^4it' 
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«U jSRSn^PX^ffi^riPX^ffiT*— iJ^<-^l 1<D 

[0 0 2 1] ^7^4 2m XAiBBS:*^-*-*** 
£^ y * Ltfe 19 , X*a»«:**i-5»*WtX*a 
• APXi/^3.U— 5/g let 9, ^"r y^A 

XASSS^ -^pxv-^^w— i/ 3 ^7icij:O x 

•>'/4 40NC7 f -^^S^t^PXv'^ ^ I- — iXa >- 
Sr^U^-TSo 117*5^^1 8teXJiS&*^ 
• #PXi/^ ~>3 >%m<DmX~&>*) ^ HI 17 (a) 

fc^-efei?, mi 7 (b) iijg«*tbfe*px^fficu 
5o mi 8ii5g*R$ttfc*px¥fflcu4^ov^^j5S;u 

17 (b) % mi 8 ©J: 5 4i*sas**iis/ 5 a u- 
5/3^«*4r#fiSU ^S^*5feH^PX*ffi^iE^ 
i)Pi5 e E14(0^^^^ P 1 4—^^^^l 8C0^E 

[0 0 2 2] 

iWi^^ < oa^aWBS LTio < *px#ffi!pfflffl £ . 
fflSUTiBV^JllPX^ffiO^^^SS^tbfofeOSrSW 
L-C, *PX«lttOiBtti3j;^#SS:fg^LTlltfffiC9 
*PX*ffi«rS«-rSAPX¥ffiftttS8i:, *PXOjiI§£:l£ 

*Urfc5*PX*fi[^J§Si:, *tt««ic»i-5jpxti 
«*>IBii, **Sisj;tfJpx«ttflWR«>A**i-«^i: 
lcJ:i}tt»»ftlPXSr3fe||-e#, 

#£ 0 £Ac. 5K«-?B«*»e>*PXffitt?g«Srlft*LT*PX 
Wl<D$LJ$LK <fc *) At) Lfc/JPXx— ^ m ;y ^ 

"C«*8ft*px?g«^*px^ 5 ® j&pxft if, ««jWjpx*> 

So 

[0 0 2 3] SbK, S^APX¥ffi^*i:ie>T0ffc/«c 

■C, J!lPX¥ffi(0*PXffi«fcJ:05*pxjRtt^X3E*r*T5^ 
T't^o £ APXv'S ^ > 3 VSrfrpJPXv^ 



(5) ^H^l 0-207523 
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[0024] ^fc, ^mcoum^^^y^^^m 

12, ffim^n^PX^^^^b^^tu/ct*^^^ 
U ^oftJX««<oiBB^J:t/*#***8^L,rJ»x^ 
ffiSrJfcttU CO^Ufc^PX¥{5:^PX|!l#^^U 

^pxM^ft m<DAti t % toJL<Dm&(ommk zn?zt 

Kit). gI^Dl^tt,g|i:Aiii/D^7A^ 
/<? f&*-et?s 0 £ JpxftsRtt-^*-^. xjum&, ap 

m i ] *$&w<d— nm<Dtem^&ftz> § w^n ^ 

(HI 2 ] HI 1 Wll/n ^ ^^3SBlC*5ltS.*PX 
[HI 3 ] HI l^gl/p ^ ^ >-^««tc:*5*tS»PX 
[HI 4] mi<D^W)^xn^y * y/iMPiyo^ 

[hi 5 ] hi 4 <nffiti\£&tfztoj:m&&7£^mm<D 

»f£nHlT*^>5o 

[hi 6 ] hi 4 (Dffiti\c&vztoj:m{iLWtmmmm<o 

m 7 ] hi 4 ©afeh,fc:*5# s^pxwjLik^ii^jp^o 

[hi 8 ] hi 4 <Dffin\£&rtzmjLm&^4&m<Dffiti 
30 Hir-^^o 

[hi 9 ] hi 4 <Dfati\c&vztojLm&&&&m<om : k 

[HI l 0] El4^^Jj:^»tS*PXffl«3E3E^3ii<^ffy 

&ff;^fmffimx&>z> 0 

[HI l 1 ] HI 4 w^|cj3«t«*0XJ|ittBU*«a«>« 
ttH]T**)5o 

[HI l 2 ] HI 4 ^nic^^SAPX^ffiBUBfeftiawflr!! 
$r^-T®®HlT'S>S 0 

[hi i 3 ] hi 4 <Dffiti\£&vzmjim&^mm<Dm 

40 nHlT-feSo 

[HI 1 4 ] HI 4 <Dffiti\£33rt 5*PXJRtt*3E«!!3aoffll 
$r^-riij®Hlr*^>'5 0 

[HI 1 5 ] H4 a>j«-nici3*tS*PX«ttXK«!!3lo« 
^r^-rU®Hl"C$?S 0 

[HIl 6] HI 4<D»Cfc It S X JrSK^ -aPXi" 

m 1 7 1 hi 4 oatttjc:*5jtsx*aK«^ • apxv- 

^ ^ u— >3 >-^3®c^$r^i-®ffiHlT^So 
[HIl 8] XAfiK*^ • #PX>^ * i/3 
50 tf^J^-TMHlT-fcSo 
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RCUo, RCLU, R C Us iBg, StfffiJgSn 



mi] 



[H5] 
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X^©?S*^ ■ OTX 




-2 6 



-2 7 



-2 8 



2 9 



C » t) 



[02] 



[113] 







/WXGHtt 














fcJXJStt 






JJDXQSi 

tfcJbfm 







(a) 




;jflx 
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nan 






mtft 
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(7) 



fl*Bfl¥l 0-207523 



[B4] 



[me] 




2 0 
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1 —2 2 
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18 . ^4 
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RUo 




[mil] 
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3 3 
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(a) 
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[mi 7] 



0-207523 




(b) 



-10- 



